In vivo protective effect of protocatechuic acid on tert-butyl hydroperoxide-induced rat hepatotoxicity.
Increasing evidence regarding free-radical generating agents and the inflammatory process suggests that accumulation of reactive oxygen species (ROS) can involve hepatotoxicity. Previously, we found that protocatechuic acid (PCA), a polyphenolic compound from Hibiscus sabdariffa L. possessing free radical-scavenging capacity, protected against oxidative damage induced by tert-butylhydroperoxide (t-BHP) in rat primary hepatocytes. In this study, first PCA was evaluated by its capacity of inhibiting xanthine oxidase (XO) and lipoxygenase (LO) activity in vitro, then it was used to induce hepatotoxicity to assess the antioxidant and anti-inflammatory bioactivity of PCA in vivo. Our investigation showed that pretreatment with PCA (50-100 mg/kg) by gavage for 5 days before a single dose of t-BHP (ip; 0.2 mmol/kg ) significantly lowered serum levels of the hepatic enzyme markers lactate dehydrogenase (LDH) and alanine (ALT) and aspartate (AST) aminotransferase, and reduced oxidative stress of the liver by evaluating malondialdehyde (MDA) and glutathione (GSH). Histopathological evaluation of the rat livers revealed that PCA reduced the incidence of liver lesions, including hepatocyte swelling, leukocyte infiltration, and necrosis induced by t-BHP. In addition, PCA inhibited t-BHP-induced tyrosine phosphorylation, an implication of the activation of a stress signal pathway, in the liver. These results indicate that PCA protects against t-BHP-induced hepatotoxicity by its antioxidant and anti-inflammatory characteristics accompanied by blocking of stress signal transduction.